DNA double-strand breaks promote endoreduplication in radish cotyledon.
DSBs differently affect endoreduplication and organ size in radish cotyledons and hypocotyls in different light conditions, suggesting that DSBs-mediated endoreduplication varies based on different developmental and environmental cues. Endoreduplication induced by DNA double strand breaks (DSBs) in Arabidopsis thaliana roots and cultured cells has been reported in recent years. In this study, we investigated whether DSBs-mediated endoreduplication also occurs in other tissues, such as cotyledons and hypocotyls of radish (Raphanus sativus var. longipinnatus) plants. To induce DSBs, UV irradiation and Zeocin treatment were applied to in vitro-cultured radish seedlings, and ploidy distribution of the treated tissues was analyzed by flow cytometry. Consequently, frequencies of the higher ploidy (8C) cells and cycle values in the cotyledon tissues increased with increasing doses of UV irradiation and concentrations of Zeocin, irrespective of light conditions. UV-stimulated endoreduplication was also observed in four Brassica species. In hypocotyls, UV treatments decreased the frequencies of higher ploidy (32C) cells and cycle values in dark-grown seedlings, whereas Zeocin treatments increased the frequencies of higher ploidy (16C and 32C) cells and cycle values in light- and dark-grown seedlings. Among the treatments, organ sizes did not simply correlate with cycle values. The effects of treatments on endoreduplication and organ size differed based on organ and light conditions, indicating that DSBs-mediated endoreduplication may involve a multifaceted response to different developmental and environmental cues.